ABSTRACT
INTRODUCTION
Today, the promotion of public health is one of the fundamental components of reinforcement of the course of stable development since the healthy human is the axis of stable development [1] . Road traffic accidents are a major source of public health concern in Iran. Road traffic system is the most complicated and the most dangerous one among the various systems encountered every day obligatorily by members of the community, so that about 1.2 million individuals are scarified and 50 million more are hurt annually in road accidents. It has been speculated that these figures will increase by 65% during the next 20 years unless some innovative prevention measures are taken [2] . The results of some studies conducted so far have demonstrated that 98% of accidents may be avoided [2, 3] . Road traffic accidents are a major cause of death and disability globally, with a disproportionate number occurring in developing countries [3] . Road accidents induce psychosomatic injuries on the one hand, and cause the wastage of capital and economic damage, on the other [4] . Our country ranks first in the incidence of road accidents so that more than 17,000 individuals are killed annually in road accidents [5] . Road accidents account for 30% of the total incidents in Iran. According to World Health Organization (WHO) statistics, Iran is ranked first in the world regarding the driving accidents. Iran has the highest rate of road accidents in the world. According to a report published by WHO in 2007-2008 road traffic fatalities 22,918 (80% males, 20% females) per year and 685,611 non-fatal road traffic injuries were reported [6] . Every year, according to the statistics, 1.2 million people are known to die in road accidents worldwide. Millions of others sustain injuries, with some suffering permanent disabilities. More than half the people killed in traffic crashes are young adults aged between 15 and 44 years -often the breadwinners in a family [2] . Montazeri et al. reported that between March 1999 and 2000 a total of 15,482 individuals died in road traffic accidents in Iran [7] . Statistics provided in Iran indicates that road accidents rank second after the cardiovascular diseases as the first cause of mortality of all age groups and the age group ≤40 years in Iran. More than 400 thousand traffic accidents occur in Iran annually ranking this country first in mortal accidents around the world and leaving thousands of casualties in the urban and suburban roads [8] . The global Losses due to road traffic injuries are estimated at 518 billion dollars; more than the total amount that these countries receive in development assistance [2, 9] . An accident comprises a sequential course of events, each of which can be considered separately in its own turn as a distinguished cause. Since the time of appearance of safety principles and the emergence of this important science, the safety experts have always tried to investigate the manner of the occurrence and the real nature of emergence of events. Nowadays, the nature and way of incidence of events can be perceived by considering accidents as a structure and as a hierarchical event [10] . This is why innovative theories have emerged regarding incidents and their contributory factors. In Tripod Beta method, the paths of causes of incidence of an accident (from the direct to the original or radical cause) are demonstrated for each event. This theory is based on the premise that an incident always consists of a series of events with several causes. Among the causes of traffic accidents are unsafe transportation routes, people's inappropriate culture of vehicle use, deviation to the left side of the road, lack of observation of priority of passing, insufficient attention to the front, low safety index of vehicles, lack of concentration in driving, etc. [11] . The superficial problems like unsafe acts considered in Tripod Beta do not occur separately, they are rather affected by a series of external factors or preconditions, originating themselves from a series of latent problems. These latent problems, in turn, originate from decisions or actions performed by designers, planners, programmers, and managers [12] . The superficial problems are those which are in close contact with incidence of an event. The preconditions are the systemic, mental, psychological, positional, and/or environmental states which directly lead to superficial errors. The latent problems are abnormal conditions creating the preconditions and leading to superficial problems. The latent problems which have the potential for creating events may be hidden for long periods of time and display themselves only under the conditions of the creation of normal suitable conditions such as combination with some preventive factors, superficial problems, technical errors, or the unusual states of the system [11, 12] . In any system there must be a proper management to control the risks. The incidence of an accident means that there has not been any appropriate management for controlling risks and dangers and that managerial controls have not been applied. When an accident happens, this indicates that the last controlling cycle for removing the risks has been defective and thus has been unable to prevent the incidence of the said accident. Consequently, it is mandatory in assessing accidents to investigate and analyze all the lost cycles and the defects of the control and management systems. The progressive achievements in information technology, communication, and human knowledge have predisposed to the application of practical measures for decreasing the rate of traffic accidents and acculturation of safe driving [13] . Hence, this study is aimed at determining the original and radical causes of the past accidents to analyze them and provide and apply engineering strategies for reducing mortalities and casualties, and also the imposed costs of road accidents.
MATERIALS AND METHODS
This retrospective study investigated 1,000 cases of traffic accidents leading to death using the mortality statistics in the Statistics Department of Health Deputy of Shahid Sadoughi University of Medical Sciences in Yazd, central Iran, during 2003-2013. It assessed and analyzed the causes, sequence, and effects of incidence of events using Tripod Beta, and then the original causes, preconditions, and the contributing factors of these accidents were determined. It is noteworthy that to determine the effects of human errors in decision making and the incidence of accidents, a two-part questionnaire was used first. The first part included demographic information and data on driving and history of driving accidents of drivers over the past 10 years. The second part of the questionnaire included human errors using the standardized questionnaire of Drivers' Behavioral Study on 1,000 drivers with a history of at least one accident. The frequency of influential effective human errors in road accidents, distribution of errors and the role of each type of error in the quality and severity of traffic accidents were determined using statistical analyses and the results were analyzed using SPSS18 (Statistical Package for the Social Sciences version 18).
RESULTS
Of 1,000 traffic accidents studied in this research, 693 cases occurred on urban roads and 307 cases occurred on suburban roads and highways. The total number of fatal accidents during the years studied was 1,412 persons. The mean age of drivers involved in accidents was 36.5±3.66 years and the mean of driving experience of colliding drivers was 15.56±4.66 years. It should be mentioned that 318 drivers had no history of previous accidents over the recent 10 years. Also, 486 drivers experienced at leas one or two accidents over the past 10 years. Further, 226 drivers experienced more than two accidents over the past 10 years. Figure 1 demonstrates the comparative status of preconditions of traffic accidents in this study using the Tripod Beta method. 
Figure 1 -Comparative status of preconditions creating traffic accidents
Our findings indicated that in this study, 84 preconditions of incidence of superficial problems contributing to the occurrence of traffic accidents were identified mostly including lack of observation of safety rules and regulations with 32.6%, followed by exhaustion and excessive mental pressure with 25.8% of all preconditions as the main causes of road accidents. Table 1 presents the status of quality control of the colliding cars in terms of manufacturing year indicating a direct and significant correlation between the amount of functioning years of the car and accidents. Moreover, this study suggested that 95 superficial problems of traffic accidents have been found mostly including first, illegal speed of the colliding drivers with 19.10%, and second, absent-mindedness and carelessness of the colliding drivers with 16.8% (Figure 2) .
A total of 76 original and latent problems predisposing to accidents leading to death were identified in this study. Of these, the presence of financial constraints and time pressure in designing and manufacturing of the cars, and urban and suburban roads with 20.1% played the greatest part in the creation of preconditions for the incidence of accidents followed by unavailability of equipment and low quality of car Table 2 shows the Demographic variables of drivers in this study. Moreover, the findings of this study showed that the rate of deliberate violation of traffic rules and risks decreased with increasing age. There was a significant reverse correlation between the amount of driving per year and various items of deliberate and undeliberate rules violations and ignorance ( Table 3) . This means that the greater the amount of driving and the longer the route, the less the rate of errors and rule violations. This may be attributed to greater wisdom and understanding, more patience, and concern with post-accident consequences among older drivers. The speed of driving was directly and significantly correlated with the rate of rules violations and accidents meaning that the increased speed resulted in increased risks and rules violations. As Table 4 shows, the rate of ignorance and deliberate rules violations is greater than other items. Ignorance refers to actions committed by individuals due to lack of awareness of their consequences or their commitment. The high rate of this item is due to the fact that driving is among the professions which demand high wisdom, understanding, sensibility, concentration, and patience.
The deliberate rules violations could be classified as the following: illegal speed and overtaking, not fastening the safety belt, not allowing other cars to pass by, zigzag movements, deliberately ignoring the car speed, getting mad at other drivers and trying to follow other drivers angrily, passing through red light, talking on the cell phone, and many other items. 
DISCUSSION
The conclusions and results are valid only for Iran and cannot be applied in other countries. Road accidents are a social phenomenon in Iran requiring the identification of its more fundamental dimensions including the cultural, psychological, sociological, propagandistic, judicial, and medical issues, and the role and position of police in addition to other shortcomings and failures due to technology, such as the quality of streets and roads, and the low quality of car manufacturing [14] . Definitely, the number of handicapped and casualties of traffic accidents is 10 to 15 times greater than the number of the related mortalities with its irreparable consequences such as getting helpless without any support, the mental and psychological problems, the extremely back-breaking therapeutic expenses, and also the penal and judicial issues. Many dangerous road accidents happen yearly in Iran pushing many people towards death and subsequently, leaving many families helpless without any support [15] . More than 90% of mortalities occur in low-income and moderate-income countries in Africa and Middle East. This is the case although these countries possess only half of the world's vehicles [16] . Moreover, age of persons is one of the factors that may affect the culture of driving. In fact, driving in very young age may be very dangerous. That is why the age of obtaining a driving license is set at +18 years in many countries. Of course, there are no specific measures and interventions for driving by the aged. As it appears, the causes of many accidents are the elderly drivers who are not capable of safe driving and are not able to react quickly and appropriately in many critical situations due to their old age. In the study by Mesken et al., more than 30% of the mortalities and casualties of road accidents were children and the young below 25 years of age and in the young drivers group, the young men below 25 years sustained accidents three times more than others. This is consistent with the finding that there is a reverse correlation between increasing age and the incidence of rules violations and road accidents [17] . Furthermore, the study by Zhou et al. conducted in China, reported the highest rate of drivers' mortality among the 18-30-year age group followed by 31-40-year age group which is very similar to our finding in this study [18] . The study by Norris found that inexperience in driving has a high prevalence among the youth. This is the case why the inexperienced groups are very dangerous drivers. It was also observed that driving drowsily decreased with increasing experience which is consistent with our results [19] . Speed has been always considered as the leading cause of road accidents around the world. In this respect, attention should be given more to driving education and pedagogy and various educational methods should be applied. Speed of a car is considered illegal and impermissible when it violates the speed limits of the road, increasing the incidence of traffic accidents. Our findings also indicated the direct correlation between increased risks and rules violations with increased car speed during driving. Furthermore, illegally high speed is one of the most primary and most direct causes of incidence of mortal road accidents, this being consistent with the findings of other researchers [20] . According to the study conducted by Mohammadfam on accidents leading to death in chemical industries in 2009, the application of fining and awarding systems, and also promotion of informational and educational level to remove the latent problems and preconditions are rendered as suitable [12] . Our study also recommends the creation of fining and awarding systems on urban and suburban roads and highways for preventing deliberate and undeliberate rules violations. Absence of observation of traffic safety rules and regulations is considered as the most fundamental precondition of rules violation and risk-taking behaviours which cause accidents leading to death. This finding is consistent with the results of the study conducted in Yasooj in Iran [21] . According to the study conducted by Iversen et al., most of the accidents leading to death in this study (more than 50%) happened between 9 p.m. and 5 a.m. indicating the effect of drowsiness, exhaustion, and fatigue on the quality of driving of drivers on the roads. This reveals that fatigue and mental pressure are among the most basic and direct causes of incidence of mortal accidents, this being proved by the results of other researchers [22] . Shruthi et al., reported that Maximum Road traffic accidents occurred during the daytime, between 6 a.m. to 12 p.m. and greater number of accident cases 117 (52%) occurred in winter [23] . Most of the patients were drivers under 35 years of age. There were 67/100 road traffic accidents that occurred over the weekend (Friday-Sunday); nearly 60% between 24:00-09:00 hrs; on non-weekend days about 80% of road traffic accidents were recorded between 14:00-24:00 hrs, With the blood alcohol content test and urine test for drugs detection 43/100 patients showed a single or multiple positivity [24] . According to the study conducted by Dipak Kumar Das in Barpeta -India, the maximum number of Road traffic accident cases (48.35%) was reported to occur between 12 noon to 6 p.m. and the maximum number of Road traffic accident cases (33.52%) occurred in winter due to slipping on the road [25] . Persons exhausted by long driving lose their patience, and the rate of their concentration and reaction speed index decrease [26] . By surveying various cases of accidents, it was concluded that the main cause of many of them is drowsiness and fatigue due to long-distance driving. Speed of driving is one of the issues which is considered as the main cause of many accidents not only in our country, but also in many countries of the world. Countries of the world have been always seeking strat-egies to control speed, and committed themselves to many actions. Iran has recently applied new methods as the use of plastic puddles, insensible police control, etc. to prevent accidents occurring due to illegally high speed. In the case when an individual commits such rule violation, such as overtaking from the right side, sudden left deviation, racing with other cars, and performing zigzag movements, they not only put themselves in a challenging situation, but also push other drivers towards dangerous accidents. Hence, noticing this type of drivers and keeping them under close vigilance should be among the first priorities of the traffic police.
CONCLUSION
The main conclusion of this project is that a great number of drivers see no necessity to commit themselves to observation of traffic safety rules and that most violations of the rules occur either deliberately or due to ignorance and carelessness. A general examination of the issue reveals that les than 5% of our community commit the deliberate violation of safety rules and also violations with definite risk and determined hazards. Eventually, regarding the daily increase in the rate of accidents, it is advisable that more studies be conducted in future on environmental, social, economical, and cultural issues contributing to road accidents. Obviously, administrators, nurses, and staff of health centres can play a great role in this regard.
